Background: Because there are several reports associations between affective (AD) and bipolar disorder (BD) and suicide, the research develops a discussion of risk factors that influence the occurrence of suicide attempts in patients with BD.
Introduction
Bipolar affective disorder (BD) is characterized by episodes of depression and hypomania and / or mania. BD has been responsible for the higher rate of suicidal behavior compared to any other mental disorder [1, 2] . It is a potentially lethal disease with a high risk of suicide completed, which again is associated with a history of suicide attempts [2] . During life, about 61% of patients with BD experiencing suicidal ideation, 25% to 56% will attempt suicide, and between 10% and 19% die from suicide2. Several studies suggest that previous suicide attempts of bipolar patients may indicate that they are over than 50% more likely to complete suicide [2] . A better understanding of the characteristics and risk factors related to suicide attempts is the first step to prevent future attempts and early detection of risk patients [1, 2] .
Suicide is a tragic potential outcome for patients with bipolar disorder, and unfortunately, this event is not uncommon. Twenty-five percent to 50% of all bipolar patients have been found to attempt suicide at leart once in their lifetime, with 11% to 19% of bipolar patients eventually dying of suicide and standardized mortality ratio for suicide of 12.3 [3] [4] [5] [6] [7] .
There is evidence that suicide rates among mood disorder patients are more than 20-fold higher than in the general population and that suicidal behavior is much more lethal in bipolar disorder than in the general population [8] .
In a review of 10 published studies which had analyzed over 3000 unipolar, BP-I (Bipolar Pacientes), and BP-II patients separately, the pooled data showed the rate of previous suicide attempts to be highest among BP-II patients, followed by BP-I and unipolar cases; bipolar patients, in general, and BP-II patients, in particular, are overrepresented among bothcommitted and attempted suicides [9] .
Bipolar patients may exhibit highly perturbed mixed states, which usually increase the suicide risk, especially if treated only with antidepressants and unprotected by mood stabilizers [8] .
Besides the associationwith HCL-BP-II, our study found that a family history of completed suicide and of depressive and bipolar disorders was also linked with suicide attempts. Thisfinding confirms those of other studies [10] [11] [12] [13] [14] [15] .
Bipolar disorder confers a substantially high risk for completed suicide, among the highest of all psychiatric disorders. Among adults with bipolar disorders, 25% to 50% make at least 1 suicide attempt in their life-time, and 8% to 19% will die of suicide [16] . This study answers the following research question: what are the main risk factors involved with suicide among people with bipolar disorders.
We therefore performed a systematic review of studies of bipolar patients so that is possible to examine the relationship between demographic, clinical, genetic and psychopathological characteristics of patients and their histories of suicidal ideation and attempts. med, as well as the condition of quality of life of patients in electronic databases previously chosen.
A literature search was conducted via online SCO-PUS databases onOctober 2014 and was limited to articles published from January 1, 2010 to 22 September 2014. The reason for limiting the search to 2010-2014 was that during this period there was an expansion of research on new types of comorbidities that influence the risk of suicide in bipolar disorder, and depressive episodes, obesity to genetic polymorphisms. Therefore, bipolar affective disorder and its association with suicide gained greater relevance in the scientific community.
Initially, the search terms browsed onthe SCOPUS database were:
1 "bipolar" (keyword); 2 "suicide" (Medical Subject Headings [MeSH] term); 3. "attempted" (Medical Subject Headings
[MeSH] term); and 4. "risk factors" (Medical Subject Headings
[MeSH] term). The following surveys were conducted: 2 AND 3 AND 4. In addition to the MeSH terms, we chose to add the keyword "bipolar" for the search strategy, because, despite not being included in the MeSH thesaurus dictionary, is often used to describe studies that deal with the theme object of this review. The search strategy and the articles retrievedwere analyzed on two separate occasions to ensure adequate sampling.
The article analysis followed previously determined eligibility criteria. We adopted the following inclusion criteria: (1) references written in English; (2) original articles with online accessible full text available in database SCOPUS or CAPES (Higher Education Co-ordination Agency) Journal Portal (Periodicos.capes.gov.br, 2014), a virtual library linked to Brazil's Ministry of Education and subjected to content subscription which offers free access to articles from SCOPUS in full; (3) Studies pertaining to risk factors for suicide in patients with BD; (4) observational studies (descriptive or analytical, except case reports), experimental or quasi-experimental studies, either prospective or retrospective; (5) articles that included in the title at least one combination of terms described in the search strategy. Exclusion criteria were: (1) studies that did not include the proposed topic; (2) original articles without full text accessible online on the SCOPUS or CAPES database; (3) non-original studies, including reviews, editorials, commentaries, prefaces, brief communications and letters to the editor.
Then each paper was read together, and the data elements then were extracted and entered into a table that includes authors, journal, description of the study sample, and the main results (Table 1) . Some studies deal with not only the risk factors associated with bipolar disorder, but also with the risk factors in other psychiatric disorders such as schizophrenia and mood disorder, but as the focus of this study are the risk factors associated with suicide in bipolar disorder, related to psychiatric disorders in general studies, they were not recorded or analyzed for this study.
Results
The main limitation of the studies are number of participants [20, 22, 30, 91] and the unavailable patients who committed suicide before the present study. [22] Other limitations were lack of data about stressful life events,about substance use/abuse at the time of the hospitalisation; 91 treatment with lithium in course of bipolar disorder; 30 the insufficient number of studies some potentially relevant risk factors for suicidal behavior, such as duration of untreated period and bipolar disorder treatment compliance [20, 28] lack of the separate analysis of bipolar subtypes [15, 53, 99] and the difficult-totreat patients referred to the Bipolar Disorder Program, which may limit the ability to generalise our results to the whole spectrum of bipolar disorder [79] . Finseth Among men, the absolute risk of suicide (95% confidence interval [CI]) was highest for bipolar disorder. Among women, the highest risk was found among womenwith schizophrenia (4.91%; CI: 4.03%-5.98%), followed by bipolar disorder (4.78%; 3.48%-6.56%). This is the first analysis of the absolute risk of suicide in a total national cohort of individuals followed up from the first psychiatric contact, and it represents, to our knowledge, the hitherto largest sample with the longest and most complete follow-up. Our estimates are lower than those most often cited, but they are still substantial and indicate the continuous need for prevention of suicide among people with mental disorders. Baseline variables independently associated with a history of suicidal behavior. Baseline factors associated with a history of suicidal behavior included female gender, a history of alcohol abuse, a history of substance abuse, young age at first treatment for a mood episode, longer disease duration, greater depressive symptom severity (HAMD-5 total score), current benzodiazepine use, higher overall symptom severity (CGI-BP: mania and overall score), and poor compliance. These factors may be considered as potential characteristics to identify subjects at risk for suicidal behavior throughout the course of bipolar disorder.
Cassidy, F [53], 2011
Suicide and LifeThreatening Behavior
The study cohort included 87 males and 70 females.
Factors that may be predictive of suicidality in an exclusively bipolar population are examined. White race, family suicide history, and history of cocaine abuse were predictive of suicidal histories. Gender, nicotine use, medical comorbidity, and history of alcohol and other drug abuse were not, although a trend was noted for a history of benzodiazepine abuse.
A total of 6510 adults, who had been randomly selected through a one-personper-household method, completed interviews (response rate 81.7%). All were interviewed using the K-CIDI and a questionnaire for suicide.
Results have revealed that unplanned suicide attempters experience suicidal ideation and precipitants prior to their attempt. Further, attempts were associated with affective and alcohol use disorders. Therefore, in order to reduce the number of suicidal attempts, it may be useful to evaluate suicidal ideation concurrent to the treatment of existing mental disorders. Among men, the absolute risk of suicide (95% confidence interval [CI]) was highest for bipolar disorder. Among women, the highest risk was found among womenwith schizophrenia (4.91%; CI: 4.03%-5.98%), followed by bipolar disorder (4.78%; 3.48%-6.56%). This is the first analysis of the absolute risk of suicide in a total national cohort of individuals followed up from the first psychiatric contact, and it represents, to our knowledge, the hitherto largest sample with the longest and most complete follow-up. Our estimates are lower than those most often cited, but they are still substantial and indicate the continuous need for prevention of suicide among people with mental disorders.
Another limitation is that although data collection was based on structured interviews by trained clinicians with access to hospital records, the data was based on retrospective information from patients and patients who committed suicide before the present study were not available for analysis. [22] It is possible that there is a larger recall bias in the current study because at the time of inclusion interview the patients were still affected by the current affective episode may cause underestimation of manic or hypomanic episodes. However, we cannot exclude the possibility of induced variability in the data. We have no measure of inter-rater reliability, but we have no indication of any systematic variation in the scorings. [22] Furthermore, it is possible that the time period that we used for prospective analyses may have been either too broad or too narrow to adequately capture factors associated with suicidal behavior. Future studies should also aim to expand on the association between significant life events and suicidal behavior in this population. In addition, we relied on patient and parent reports of suicidal behavior, and these reports were not corroborated with emergency and/or inpatient service records [22] Initially, the search strategies resulted in a total of 416 original studies. Then, based on the criteria for eligibility, 378 were excluded and 38 other references were included (Figure 1) .
It was noted an improvement in the interest on this matter because of the growing number of publications over the years, whose in 2010, 93 scientific studies were found, going to 85 in 2011, 93 in 2012, reaching 100 in 2013 but declining to 46 by September 2014 (Figure 2 ).
Among the total of 416 studies available in SCOPUS, 253 were original articles, 106 reviews, 16 editorials, 11 letters, 9 notes, 7 conferences, 7 articles in press , 4 book chapters and 3 short surveys ( Figure 3 ). The original articles represented The 20 studies were distributed into the previously determined into three categories as follows: Environmental andSocial Criteria (seventeen studies) [1, 2, 7, 15, 20, 22, 30, 34, 37, 53, 57, 79, 91, 96, 99, 107, 127] ; Genetic Criteria (two studies) [110, 127] ; BiologicalCriteria (one study) [161] . The categorization of studies aims to a better organizational quality systematic review.
Discussion Environmental and Social Criteria
Bipolar disorder is a prevalent, severe, and disabling disorder often associated with elevated risks of premature mortality, adverse outcomes of comorbid medical disorders, accidents, gender, age, complications of comorbid substance use disorders and enviornmental (Table 2, 
3).
Results from the univariate logistic regression analysis revealed that suicide attempters were younger, single, did not have children, and had little or very little social support. They reported experiencing more stressful life events, reported being depressed, had suffered from BD at an early age, had a family history of suicide, had previously attempted suicide, had previous suicidal ideation, alcohol use, and were prescribed antipsychotics, antidepressants, anxiolytics, and mood stabilizers. Meanwhile, psychotic symptoms and increasing years of BD treatment decreased the probability of suicide attempts. A suicide attempt (SA) was defined in 1995 by Ayd as any non-fatal, self-inflicted, potentially injurious behavior with any intent to die. This type of behavior encompasses a variety of attitudes, from the simplest acts of self-harm that do not need medical attention, to even more serious actions in which the patient's hospitalization is required [162, 168] . According to the WHO, in 2002, suicide attempts (SAs) worldwide accounted for 1.4% of overall damage caused by all diseases and this rate is estimated to reach 2.4% in 2020163, 168 . In most countries, men display higher rates of completed suicide, but in females a greater number of attempts are observed, probably due to the fact that men generally use more lethal methods and plan the SA with greater determination [164, 168] . Brazilian studies confirm this trend with a 3:1 ratio of suicide in men compared to women. This ratio is reversed for SAs, with rates three times higher for women than men [165, 168] . It is estimated that SAs are eight to fifteen times more frequent than suicides [164, 1661, 168] . In Brazil, Botega et al [167] , in a study that evaluated, via household survey, 515 randomly selected individuals in the city of Campinas, São Paulo, found prevalence rates of 17.1% for suicidal ideation, 4.8% for suicidal plan and 2.8% for SA [167, 168] .
Over their lifetime, the vast majority (80%) of psychiatric patients with bipolar disorders have either suicidal ideation or ideation plus suicide attempts. Depression and hopelessness, comorbidity, and preceding suicidal behavior are key indicators of risk. Suicide is most often a complication of psychiatric illness. More than 90% of suicide victims have a diagnosable psychiatric illness, as well as the vast majority of people who attempt suicide. The pathology most commonly associated with suicide and SAs is severe mood disorder [168, 169, 170] . Goodwin and Jamison [171] reported a prevalence of SA in patients with BD between 20% and 56% [168, 171] . The suicide mortality in these patients reaches rates of between 7% and 19% [168, 172] which comes to fifteen times more than rates found in the general population [168, 173] .
Suicide is the leading cause of premature mortality in patients with bipolar disorder [17, 18] . In addition, bipolar disorder is known to be one of the leading mental disorders associated with a high risk of completed suicide and suicidal behaviors [19] .
Numerous studies confirm the higher risk of suicidal behaviors in patients with early onset of affective disorder [22, 23, 24, 25] . The risk factors for suicide attempts include history of head injuries [21, 22, 26] , abuse in childhood [21] , mania induced by antidepressive treatment [26] , more severe course of mania [27] , emergence of mixed states and rapid cycling [25] , mood instability and coemergence of panic disorder. Many authors point to correlation between suicidal behaviors and abuse of alcohol, other psychoactive substances and drugs [22, 25, 27, 29] . Twenty-five percent of persons consume alcohol prior to suicidal attempt [21] . Leverich et al. also point to family history of abuse of medicinal drugs as a suicide risk factor [27, 30] .
There is a strong association of drug use with suicidal ideation among girls, and a stronger relationship with attempts among girls and boys. Suicidal youths are ill-adjusted and display a lack of attachment and commitment to family and school. Causal models indicate that poor interpersonal interactions with parents, absence of peer interactions, and life events lead to depression, which in turn leads to suicidal ideation. Depressive symptoms are the strongest predictors of suicidal ideation. Among females, depression predicts drug involvement, and in turn, drug use increases suicidal ideation. Drug use is only one class of problem behaviors that constitutes a risk factor for suicidal behavior in adolescence. Delinquency and eating disorders also have direct effects on suicidal ideation beyond those of depressive affect. As for drug involvement, these problem behaviors are more predictive of suicidal behavior among girls than boys. Similarity and specificity of the predictors for problem behaviors within and between the sexes are discussed. Although young women use drugs to handle feelings of depression, drug use appears ineffective in the long run in relieving these depressive feelings. Understanding the dynamics of suicidal ideation in adolescence has important public health implications, since ideation is a strong predictor of attempts, especially among females. [174] A study has estimated the risk of suicide in bipolar patients to be 20-30 times higher than that of the general population31. The risk is greater among those who have been admitted to inpatient care due to bipolar disorder and especially high in bipolar patients admitted to inpatient care after attempted suicide [32, 33] . Recent studies from Denmark and the UK included bipolar outpatients as well as inpatients. These studies show that the risk of suicide in bipolar disorder, though high, has probably been often overestimated due to a focus on more severely ill, hospital-treated, patients [34, 35] . The Danish study found 5% suicides among the women and 8% among the men in those with bipolar disorder in a long-term follow-up of patients after psychiatric contact [34] . The lifetime prevalence of attempted suicide in bipolar patients has been estimated to 34% in women and 19% in men [36, 37] . These gender differences in suicidal behaviour may, however, be less pronounced in subjects with bipolar disorder [38] . Also, it has been suggested Suicide attempts were observed in both males and females at similar rates. Moreover, females who attempted suicide were as likely to have attempted suicide by a more violent method as males [175, 181] . Although, it was observed that some authors categorized the female gender as a risk factor [176, 181] . Parmentier et al. (2012) [177, 181] observed that reported rates of suicide attempts among women with bipolar disorders are about twice as high as among men with bipolar disorders, suggesting greater lethality of suicide attempts in men. [177, 178, 179, 180] .
Many lifetime mixed episodes, early onset of psychiatric problems, and personality disorder were predictors in women, whereas comorbid substance use disorder was a predictor in men. Further, social problems related to the primary group were a predictor of attempted suicide in women. Contrary to our hypotheses, family history of affective disorder, complicating somatic factors, and violent behaviour did not predict suicide attempt during follow-up [37] .
The average global rate of mortality due to suicide is 16/100,000. Statistically speaking, on the global scale, a single suicidal death takes place every 40 s, and an attempt takes place every 3s [41] . About 5% of the overall population makes at least one suicidal attempt in the entire life cycle [42] . Ninety-five percent patients of emergency rooms after a suicidal attempt were diagnosed with psychiatric disorders, most often depression [43] . It is estimated that 20% with bipolar affective disorders commit suicide, while 25%-50% make suicide attempts [45] .
A study proposes a risk-scoring scheme for suicide attempts in Thai patients with BD. This scheme might help health care providers identify patients with BD who are at risk of attempted suicide. First, we explored factors associated with suicide attempts in BD, including gender, younger age at admission,extent of depressive or mixed polarity, increasing severity of affective episodes, multiple hospitalizations, comorbid Axis I disorders,abuse of alcohol or illicit drugs, previous suicide attempt(s), previous suicidal ideation, family history of suicide,stressful life events before onset of illness, administration of lithium prophylaxis, and benzodiazepine use [1, 20, [46] [47] [48] [49] [50] [51] [52] .
With regard to the role of the unipolar -bipolar nature of mood disorders in suicide prediction, a recent review [9, 181] of 10 published studies including more than 3000 patients has concluded that bipolar patients, ingeneral, and bipolar II patients, in particular, are over-represented among both committed and attemptedsuicides. Another recent study [42, 181] investigating 90 bipolar I and 101 bipolar II patients also found a (nonsignificant) trend for higher rate of prior suicide attempts at index episode in bipolar II (25%) than in bipolar I patients (16%). On the contrary, however, another large-scale, 40-44-year follow-up study [10, 181] has found that a higher rate of 186 unipolar (14%) than the 220 bipolar (I+II) patients (8%) committed suicide. 181 It is estimated that 25% to 50% of patients with bipolar disorder will attempt suicide at least once in their lifetime, and that 8% to 19% will complete suicide. [182, 184] In general, suicide risk factors can be divided into two groups: distal and proximal factors. The distal factors include the following: family history of suicide, early life adversity, epigenetic factors, personality traits and cognitive style, and chronic substance use. The proximal factors include recent life events, psychopathology, suicidal ideation, and hopelessness. The distal factors increase predisposition, whereas the proximal ones act as precipitants. [183, 184] The lifetime prevalence of completed and attempted suicides in a large sample of families with bipolar disorder, its relation to family history of major affective disorder and bipolar disorder, and the contribution of clinical and treatment factors to the risk of suicidal behavior was studied in 737 families of probands with major affective disorder [184, 185] . Life time psychiatric diagnoses and suicidal behavior in first-degree relatives were assessed. The estimated lifetime prevalence of suicidal behavior (attempted andcompleted suicides) in 737 probands was 38.4+/-3.0%. Lithium treatment decreased suicide risk in probands (p=0.007). In firstdegree relatives, a family history of suicidal behavior contributed significantly to the joint risk of major affective disorder and suicidal behavior (p=0.0006). Thus, the liability to suicidal behavior isinfluenced by genetic factors (particularly family historyof suicidal behavior and major affective disorder. Evenin the presence of high genetic risk for suicidalbehavior, lithium treatmentdecreases suicide rates significantly [184, 185] An important epidemiological study examined the effect of bipolar disorderand major comorbid disorderson mortality in a population-based longitudinal cohort sample in Taiwan [184, 186] . This study com-pared all-cause and unnatural (suicides and accidents) mortality rates between 1542 subjects with bipolar depression and 17480 patients with other types of depression. The study had three major findings: Bipolar depression was associated with a significantly greater increase in all cause mortality than were other types of depression (hazard ratio 1.3); Patients with bipolar depression faced twice the risk for suicide and approximately twice the risk for accidental death compared with those with other types of depression; Patients with bipolar depression and cardiovascular diseases were 4-times more likely to die from suicide than were those with other types of depressionand cardiovascular diseases [184, 186] . In the authors view, this comorbidity finding is the most important contribution of the study [184] .
Comorbid alcohol and drug abuse must be identified and treated since it elevates the risk for suicide [184, 187] . The same applies to comorbidcardiovascular diseases. Interventions to promote healthy lifestyles and to deliver medical screening andcare may prove valuable for patients with bipolardisorder [184, 186] Other factors have been listed as increasing the risk of suicide: previous suicide attempts; history of psychiatric disorders, particularly depression; suicide in family history; history of maltreatment during childhood; hopelessness, tendency to impulsivity or aggression; barriers in access to psychiatric treatment; sense of loss (in personal or social relations, at work, financial loss); somatic disease; easy access to lethal substances; lack of willingness to seek help due to stigmatization associated with emotional problems, abuse of drugs or suicidal thoughts; cultural or religious beliefs, such as belief that suicide is a sublime solution to personal dilemmas; local "epidemics" of suicide; and isolation, sense of loneliness or separation from other people [54, 30, 20] .
Patients with bipolar disorder (BD) usually report elevated rates of lifetime posttraumatic stress disorder (PTSD) ranging from 16% to 39% of bipolar I patients in the National Comorbidity Survey-Replication. Bipolar women (both I and II) are nearly twice as likely to have PTSD than bipolar men (20.9% vs. 10.6% in the STEP-BD study), a finding similar to the ratio found in the general population [55, 56, 57] .
Comorbid posttraumatic stress disorder appears to be an important marker of worse clinical outcomes in BD, including a higher number of suicide attempts, elevated likelihood of rapid cycling, and reduced recovery as evidenced by higher manic symptom scores. Additionally, the presence of PTSD in bipolar patients imposed a lower quality of life status relative to bipolar individuals without PTSD. Thus, PTSD comorbidity must be investigated vigorously in bipolar subjects and should be noted as an increased predictor of suicide risk [57] .
The demographic traits include age, gender: male, widow/widower and divorced. As for the social situation, the author lists the following factors: loneliness, inability to get help from others, bad financial condition and loss of job or sources of income. The following are of significance in the patient's history and among coexisting disorders: suicide attempts in the past, suicides of close re-latives and persons who were important to the patient, the period of bereavement, poor social adaptation, abuse of alcohol, personality disorders (cyclothymic, antisocial), chronic somatic illnesses, chronic insomnia, chronic pain and organic brain disorders (chronic) [ Medical comorbidity has been implicated as potential risk factors for suicide attempts or suicide [64] . Family history of suicideis accepted as a risk factor in general, and has been observed in some bipolar cohorts, but not others [53, [65] [66] [67] [68] [69] [70] [71] .
Family history of completed suicide had the highest odds ratio of significant findings. In previous reports in bipolar cohorts, [180, 188, 189] family history of suicide was no different between bipolar patients with and without histories of attempts, although one study reported family history was predictive of earlier attempts. [53, 175, 180, 188] Also, the higher frequency of bipolar disorder family history in agitated depression suggests that a bipolar vulnerability may be required to obtain such clustering of hypomanic symptoms. [180, 190] Overall, findings support an association between family functioning and suicidality within families where youths have bipolar disorder. [180, 191] Results suggest that it is plausible that the youth's illness may play an active role in disrupting family processes. Bipolar disorder may involve a potent combination of mood dysregulation and interpersonal processes where threats of harm -against oneself or another-may occur both impulsively and/or instrumentally. [180, 192] No association was found between age and suicide attempts. [180, 193] It is possible that familial depression contributes to offspring suicide risk via multiple avenues, including decreased familial support and increased conflict. [180, 194, 195] When all significant variables were entered into a multivariate logistic regression, a family history of suicide emerged as the most robust factor explaining suicidal behavior in depression [15] .
The studies suggest that cumulative factors act on suicide risk: BP diagnosis, early age of onset, cyclothymic traits, large number of depressive episodes, comorbid alcohol abuse, and suicide in the family. For Slama et al. [11] , this clinical configuration could constitute a special BP subgroup at risk of suicidal behavior [15] .
Bipolar patients with a history of suicide attempts have been shown to have more markers of severity such as greater suicidal ideation, increased number of hospitalisations, aggressive traits, earlier age at onset, a family history of suicide and of psychiatric and mood disorders, as well as a higher frequency of comorbid anxiety, substance use and cluster B personality disorders [72] [73] [74] [75] [76] . One possible link between obesity and suicide in bipolar disorder may be related to depression. Major depression and residual depressive symptoms are the most common phases of bipolar disorder and both are associated with substantial work, social and family functional impairment [77] . Depressive episodes are related to changes in appetite, eating behaviour and physical activity that contribute to obesity [78, 79] .
In addition to an increased rate of death by suicide, community and clinical studies indicate that bipolar patients usually present a broad range of comorbid general medical conditions, which contribute to overall mortality rates [80, 81] . Bipolar disorder and comorbid obesity are associated with increased medical morbidity and worse psychiatric outcome [78] . Data from clinical samples have shown that the prevalence of obesity in bipolar disorder patients is exceedingly high, ranging from 20 to 35%, when compared with controls [79, [82] [83] [84] .
Fagiolini et al. [85] found a positive association between a higher body mass index (BMI) and previous suicide attempts at baseline, in a sample of 175 patients with bipolar I disorder participating in a clinical trial [79] .
The obesity was associated with a history of suicide attempts in a sample of outpatients with bipolar disorder, even after controlling for well-established risk factors such as lifetime comorbid anxiety and alcohol use disorders and depressive symptoms. Our finding adds to the notion that obesity is a correlate of severity in patients with bipolar disorder, and replicates earlier findings from Fagiolini et al. [79, 85, 86] .
Recent data have stressed common features in the underlying pathophysiology of obesity and bipolar disorder which may also be another possible explanation for our findings. Leptin, a key hormone in regulation of adiposity has been shown to be positively associated with risk for depression in a prospective study [87] . Disturbances in metabolic pathways such as insulin-mediated glucose homeostasis, overactivation of the hypothalamic-pituitary-adrenal axis, dysregulated immune and inflammatory processes and adipocytokines profiles are present in both conditions [88] . Such deleterious alterations in key adaptive mechanisms are a component of allostatic load and may explain some of the complex interactions among bipolar disorder, common general medical conditions and resilience to mood episodes and life events [89, 90] . This framework provides another standpoint from which obesity may be seen as a correlate of allostatic load in bipolar disorder and its relationship with suicide attempts a marker of illness severity [79] .
In addition to well-established risk factors such as previous suicide attempts, depressive symptoms and comorbid psychiatric conditions, clinicians must be aware that obesity may be a severity feature relevant not only to pharmacological treatment decisions but also to the comprehensive management of bipolar disorder. It is plausible to speculate that therapeutic interventions targeted to obesity may be of potential benefit in the course of bipolar disorder [79] .
Bipolar individuals were more likely to smoke and had elevated BMIs com-pared to unaffected controls. Participants who had made a serious suicide attempt or an impulsive less serious attempt with ambivalence or minimal intent were all categorized as attempters. Individuals who had thoughts of suicide but never attemptedalong with those who had never had thoughts of suicide were categorized as non-attempters.
Bipolar individuals who presented with illness duration of less than two years or whose periods of remission were longer than mood episodes were categorized as "not chronic". If they had some form of mood symptom for most of the duration of illness, they were categorized as "chronic". The chronicity status of 6 (4.3%) individuals could not be determined based on the DIGS and records [91] .
Overall the bipolar individuals with a history of suicide at-tempt were significantly more likely to be female and non-menopausal, currently smoke cigarettes, have a history of mixed mood episodes or rapid cycling, an elevated BMI and more chronic and persistent course of illness. Bipolar individuals with a history of suicide also had more years of illness and an elevated rate of substance use disorders although the differences did not reach statistical significance [91] .
There was no statistical difference in the types of medications used by the two bipolar groups [91] . None was on oral corticosteroids [91] .
Results from the univariate logistic regression analysis revealed that suicide attempters were younger, single, did not have children, and had little or very little social support. [1] They reported experiencing more stressful life events, reported being depressed, had suffered from BD at an early age, had a family history of suicide, had previously attempted suicide, had previous suicidal ideation, alcohol use, and were prescribed antipsychotics, antidepressants, anxiolytics, and mood stabilizers. Meanwhile, psychotic symptoms and increasing years of BD treatment decreased the probability of suicide attempts [1] .
Depressive episodes, previous suicide attempt(s), stressful life event(s), intermittent or poor medication adherence, and shorter duration of BD treatment (5 years) predicted suicide attempts [1] . Psychotic symptom(s) provided an inverse association with suicide risk [1] .
Previous suicide attempt(s) emerged as the most robust indicator of attempted suicide in this study, a factor which has also been observed else where. Prior to the current suicide attempt, 65% of attempters had already attempted suicide, which is also comparable to previous research1. Unlike previous studies, we classified a continuous number of previous suicide attempts into three groups (none, up to 2 times, and more than 2 times) for inclusion in our risk-scoring scheme. Increased odds ratios corresponded with an increased number of previous suicide attempt(s) [1] . This likely reflects more severity, impulsiveness, and risks taken relative to the number(s) of past suicide attempts [1] .
Signs and symptoms were also significant1. Patients presenting with depression at the time of visit had almost four times the number of suicide attempts compared to those without depression [1] . Likewise, more frequent suicide attempts during the depressed phase in BD patients have been reported previously. Conversely, psychotic symptoms negatively correlated with suicide attemptsin our riskscoring scheme1. Patients with psychotic symptoms who were impaired in their ability to plan a suicide attempt might explain this result [1] .
In this study, we have identified clinical characteristics associated with suicide attempt risk in acutely admitted BD patients using a unique one-site inpatient sample [4] . Among the inpatients with BD-I and BD-II, 45.1% had attempted suicide at least once [4] . This is within the upper range of previous reports (6) , and supports the conclusion that the present study population represents a group of highly affected patients [4] . Leverich et al. (23) reported a rate of 34% of suicide attempters among their outpatients, using the same definition of a suicide attempt [4] .
Many depressive symptoms were associated with suicide attempts [5] . The attempters were more likely than were the nonattempters to have histories of depressive moods or of experiencing loss of interest for at least 1 week [5] . The attempters were also significantly more likely to report histories of major depressive episodes and auditory hallucinations during their most severe depressive episodes5. How-ever, the groups did not differ with respect to histories of elevated moods or manic episodes [5] . The observation that patients with histories of hypomanic episodes were more prevalent in the attempter group seems consistent with the preponderance of those with subtype II of bipolar disorder in this group [5] . The higher incidence of mixed episodes and rapid cycling in the suicide attempters was in accordance with many previous studies [92] . Although the numbers of depressive or manic episodes did not differ between the two groups, the numbers of (hypo) manic episodes and mood episodes were higher in the attempters [5] . The mood episode index, which is the number of episodes divided by the duration of the illness, was also higher in the attempters [5] . The patients with a higher mood episode index may represent not only rapid cyclers but also a more severe subtype of bipolar disorder [5] .
Ratings indicate that 58% attempts were made when subjects reported they were taking pre-scribed psychotropic medication. Subjects reported that, prior to the suicide attempt, they communicated with others regarding their intent to attempt suicide in 69 (42%) of these attempts. Only 2% of the attemps were reportedly associated with psychotic symptoms, and 5% were committed when intoxicated. During follow-up, 31% of the attemps were preceded by a significant life event per the subject's report; the 2 most commonly reported categories of events included dis-cord in or breakup of a romantic relationship (6%) and family conflict (5%) [2] .
The substantial risk for suicidal behavior associated with early-onset bipolar disorder: 18% of youth with bipolar disorder made at least 1 clinically significant suicide attempt within 5 years of study intake, and 8% made multiple attempts. Attempt rates were similar among youth with bipolar I disorder, bipolar II dis-order, and bipolar disorder not otherwise specified [2] . The most potent past and intake factors predictive of a prospectively examined suicide attempt included severity of depressive episode at study intake and family history of depression [2] . More weeks spent with threshold depression, substance use disorder, and mixed mood symptoms, as well as more weeks receiving outpatient psychosocial services in the preceding 8-week period, predicted greater likelihood of a prospective suicide attempt [2] . Therefore, family history, severity of depressive episode at study intake, and near-term persistence of depression, mixed states, and substance use disorder independently contribute to the prediction of prospective suicidal behavior among youth with bipolar disorder at study intake and family history of depression [2] .
The stress-diathesis model postulates that suicidal behavior is the result of the interaction between the individual's internal existing threshold of vulnerability (ie, the diathesis) and contemporaneous stress factors. The diathesis, consisting of predisposing factors is trait dependent, includes genetic or familial factorsand may be reflected by a tendency toward pessimism and/or a propensity for aggression and impulsivity [93] . Although hopelessness is regarded to have both trait and state components, the trait component seems to be predominant [94] . Stressors or precipitating factors, on the other hand, are state dependent and include acute aspects of the mood disorder, life events, and/or interpersonal conflicts [93, 95, 96] .
The patients in the suicidal ideation group had higher scores in both BDI and BHS scales than those in the suicide attempt group. One possible explanation is that a certain subgroup of patients with suicide attempts may be characterized by greater impulsivity. It has been shown that anxiety and poor impulse control predict which people with suicide ideation act on such thoughts [97] . Patients with bipolar disorder and history of suicide attempts have shown higher levels of impulsivityand aggressivenessthan nonsuicidal patients [96, 98] . However, because we did not assess these features, we were not in a position to test this hypothesis. Nevertheless, future research might do well to consider the possibility of a relationship between Axis II disorders and hopelessness as a trait in patients with bipolar disorder [7] .
BPD patients had a greater comorbid lifetime history of substance use (abuse of, or dependence on, drugs and alcohol, excluding tobacco) and a lower comorbid lifetime history of eating disorders. When considering the characteristics of their suicidal history, BPD patients were significantly more likely to have made a serious lifetime SA and to have a family history of completed suicide. The groups did not differ regarding the number of Suicide Attempt (AS) or the age of the first SA or the seriousness of the most recent SA that led to hospitalization. We conversely examined whether a history of both serious SA and family history of completed suicide increased the risk of having a BPD. We found that patients with both characteristics had a higher risk of having a BPD than patients with a family history of completed suicide only or a history ofserious SA only [99] .
Initially, we found that a serious SA is strongly associated with BPD. For assessment of suicide attempters, medical lethality and intent to die are two essential concepts [100, 101] . We found no association between intent to die (measured using the SIS) and any of the mood disorders. These results are consistent with those obtained in a previous study, which found that suicide intent score did not differ between the BPD and MDD groups [99, 102] .
Having a BPD diagnosis and male gender increased the risk of higher mortality SA. The potential interaction between gender and type of trial can not be statistically confirmed in any study included in this review.
Tondo et al. [103] found that bipolar patients in general and bipolar II patients in particular, used more lethal suicide methods than unipolar ones. Our results, which suggest an association between BPD and serious SA, point in the same direction and could explain, at least inpart, why bipolar patients are relatively over represented among suicide victims with current major depression [99, 104] . Our study found thata high percentage of the elderly with unipolar depression (59.2%) presented with a suicide risk, as was also the case for those older people with a current and past history of bipolar disorder (62.5% and 33.3% respectively). Literature shows that approximately 90% of people who commit suicide have a diagnosed mental disorder at the moment of death [105] .There is a strong relationship between psychiatric diseases and suicide, especially major depression and bipolar depression, which are found in 65-90% of suicides [106, 107] .
This research found a high rate of suicide risk in the elderly population living in the community. The study protocol used prioritized a model able to screen and diagnose mood and cognitive disorders useful and replicable at community and primary care levels108. An Increased mental distress was noted in these evaluated individuals and it was possible to identify some relevant patterns related with suicide risk. Loss of sons may partly explain the suicide risk in some individuals, although the relationship with a subtype of late onset depression and bipolar syndromes deserves further studies. These findings can be a useful to generate other research hypothesis and can beuseful for health professional who care older persons. Detecting characteristics linked to suicide risk, therefore opening up the possibility of preventing self-harmor complete suicide [107] .
Genetic Criteria
Suicide is a complex behavior caused by an interaction of genetic, psychological and social factors [109, 110] . Genetic variation plays an important role in BD and suicide susceptibility. However, little is known about the genetic influence on the risk of suicide, particularly in BD patients [180, 196] .
In BD patients, it has been found an association with impulsivity, impaired decision-making, psychiatric comorbidities, predominance of depressive polarity, delay in performing diagnosis, early illness onset, childhood adversity and a previous suicide attempt [111] [112] [113] [114] [115] [116] [117] [118] . It is often hard for clinicians to identify suicidal patients precisely, even knowing well-established risk factors for suicide, because the majority of patients with these characteristics never will kill themselves. However, around one half to two thirds of patients who commit suicide visit physicians less than 1 month before the occurrence, and 10-40% visit in the preceding week [110, 119, 120] .
The identification of biological markers, such as genetic polymorphisms could be useful in helping clinicians prevent suicide behavior. Epidemiological studies have demonstrated that suicidal behavior is, at least partially, genetically determined with a pattern of transmission independent of psychiatric disorders [121] . The level of serotonin activity is influenced by genetic factors, and its association with suicide behavior is strongly established [122] . The serotonin transporter (5-HTT) has a pivotal role in serotoninergic function, because after serotonin is released in the brain synapses, it is taken up into the presynaptic neuron by the 5-HTT, which in turn terminates the synaptic actions of the serotonin and recycles it into the neurotransmitter pool [110, 123] .
The 5-HTT has a functional polymorphism named 5-HTTLPR which have two alleles: short (S) and long (L). The S allele acts in a nearly dominant way and functionally the uptake of serotonin is approximately 2-fold higher in cells containing the homozygous LL form of the 5-HTTLPR than either the LS or SS forms [124] . It has also been suggested that the S allele of the 5-HTTLPR polymorphism may be associated with suicide behavior, particularly violent suicide attempts, as shown in a recent meta-analysis performed in several psychiatric diagnosis and in a sample composed of only bipolar disorders patients [110, [125] [126] [127] .
The frequency of S allele carriers was higher in those patients who had made a violent suicide attempt in their lifetime in comparison to those who had made a nonviolent suicide attempt. A logistic regression analyses revealed that only the 5-HTTLPR genotype was independently associated with violent suicide attempt [110] .
In fact, suicidal behavior, mainly those resulting in death, has a considerable genetic influence. Studies based on epidemiological genetics established that the herdability of suicide is around 45% and its transmission occurs independently of psychiatric disorders associated [121, 122] . Actually, genotypic distribution was not statistically different between health control group and the BD sample, showing that this polymorphism is not associated with the major phenotype of this illness (mood elevation) [110] .
However, it's unclear why the S allele carriers would be disadvantageous to metabolism of serotonin since that reduced serotonin transporter function induced by selective serotonin reuptake inhibitors (SSRIs) improves depression and impulsiveness, two conditions frequently associated with suicidal behavior. Suicidal behavior is considered a complex matter composed by several dimensions or intermediate phenotypes, which the 5-HTTLPR could be different connections. In complex traits, a single gene could be interacting with another genes, environmental factors or psychopathological conditions resulting in multiple effects [110] .
No significant differences between the suicide and non-suicide groups were observed for the major demographic variables such as pH, age, RIN, PMI and RNAdeg slope. In order to control for possible confounding effects, demographic variables, such as diagnosis and age, and RNA quality measures (RIN and slope) were used as covariates [128] .
A total of 161 genes were found to be differentially expressed in the DLPFC. The most statistically significant gene in this region was the 5-HT2A gene previously identified as being implicated in both mood disorders and in suicide consistently. The decrease of 5-HT2A expression in the suicide group was confirmed by qPCR (data not shown). Enrichment of canonical pathways analysis using Ingenuity confirmed that the serotonin receptor signaling pathway was altered in suicide brain tissue [128] . Another gene of interest previously shown to be involved in suicide [44] and that was altered in the DLPFC was the adenylate cyclase 1 (brain) (ADCY1) gene that codes for a brain specific form of adenylate cyclase responsible of the production of the second messenger cyclic AMP, ADCY was significantly down-regulated in suicide versus non-suicide patients [129] . Finally, period homolog 1 (PER1), a major component of the circadian rhythm system, was also down-regulated in suicides compared to non-suicides [128] . Clock genes have been in the past associated with mood disorders but not specifically with suicide. In summary, the DLPFC data shows it is possible to detect significant expression alterations in human brain areas between suicides and non-suicides brains and confirms the involvement of serotonergic and second messenger system alterations in suicide [130] .
A gene expression survey by microarrays in three brain regions (DLPFC, NAcc and ACC) revealed alterations in the serotonergic and second messenger systems in the DLPFC and a consistent down-regulation of several members of the metallothionein subfamilies 1 and 2 genes in the NAcc and ACC in mood disorder suicides [127] . Our strategy consisted on using high quality brains (short PMI, high pH, high RIN) with no history of drug dependence, as well as the development of a general linear model in which factors known to influence RNA quality and expression were taken into account when exploring the suicide specific expression changes. This is to our knowledge the first study investigating suicide specific changes in mood disorders in three highly relevant areas as they are involved in the control of impulses and in mood disorders (DLPFC, ACC) and in motivation-reward mechanisms (NAcc). Interestin-gly, the most statistically significant gene differentially expressed in suicide victims was the 5-HT2A serotonergic receptor, with a1.28 fold-change reduction in mood disorder subjects that committed suicide versus non-suicide mood disorder subjects. Genetic association studies have often shown that mutations in the 5-HT2A receptor are associated with mood disorders and suicide, as well as with the response to antidepressants [131, 132] . Additionally, gene expression post-mortem studies have revealed alterations 5-HT2Areceptor levels in mood disorder subject suicides when compared to controls. However the direction of the alterations in 5-HT2A is controversial, with some reports showing elevations in the 5-HT2A binding and expression while others showed reduced levels or no differences [133] [134] [135] [136] [137] [138] [139] . Recently, a well designed study including matched suicides and controls also confirmed the absence of changes in 5-HT2 binding but reported a decrease in neuronal densities in the prefrontal cortex in a sample of predominantly major depressed suicides140. In another recent study designed to investigate 5-HT2A levels in major depression, Shelton et al. reported an increase in 5-HT2A expression in major depression subjects, but reported no differences when comparing suicides versus non-suicide subjects136. The reduction in 5-HT2A levels is also in concordance with another study comparing suicide versus non-suicide schizophrenia subjects using also Affymetrix microarrays, suggesting that this reduction in 5-HT2A levels might be involved in suicide irrespective of the diagnosis. We also observed decreased expression in suicide group of the brain specific ADCY1, a brain specific form of adenylate cyclase, suggesting altered neurotransmission and cyclic AMP signaling in suicide and confirms previous observations pointing to cAMP signaling alterations in suicide and mood disorders and in animal models of depression [136] [137] [138] [139] [140] [141] [142] [143] [144] [145] . Both serotonergic alterations and second messenger systems underline global neurotransmission alterations in the DLPFC that seem to play a role in the predisposition to commit suicide [128] . Beyond thesecriteria, the Brain-derived neurotrophic factor(BDNF) is a member of the large family of neurotrophic fators involved in the development and main tenance of neural cells (Maisonpierreetal.,1991) . BDNF is importante in cell survival and apoptosis in neural cells, and it is these factors combined with considerable evidence from human and animal studies that have resulted in the BDNF gene being widely studied in connection with the genética etiology of psychiatric disorders.
Polymorphisms in BDNF have been shown to be associated with bipolar disorder [150] and other conditions such as schizophrenia [151] , anxiety [152] and major depression [153, 154] . Several lines of evidence indicate that BDNF is a good candidate gene for involvement in suicidal behaviour. Post-mortem studies have shown that the expression of BDNF is significantly reduced in individuals that have committed suicide, regardless of psychiatric diagnosis [155, 156] , and that this reduction is also reflected in the level so fBDNF protein in the hippocampus and pré-frontal cortex [157] .
Decreased plasma blood suicide attempts inindividuals with major depressive disorder [158] . BDNF mRNA expression. Is higher in the peripheral blood mononuclear cells of depressed individuals with are cent history of attempted suicide than in depressed individuals with no history of suicide attempt, while both of the segroups have significantly lower BDNF mRNA expression. Than healthy controls [159] . Other genes from the neurotrophin family, nerve growth factor, neurotrophin 3 and neurotrophin 4/5, show decreased levels of mRNA expression. In the brains of suicide completers as compared to control individuals, and this decrease is accompanied by reductions in the irrespective protein levels [160] .
Biological Criteria
There was no statistically significant difference in average awakening cortisol between bipolar or control participants [161] . We found elevated bedtime salivary cortisol in bipolar individuals with a history of suicide attempts compared to non-suicidal bipolar individuals. Further supporting our findings, secondary analysis of the intensity of suicidal behavior and level of bedtime cortisol indicated a positive correlation, with the highest cortisol levels reported in individuals that had made a past serious suicide attempt. The difference in bedtime salivary cortisol between suicidal and non-suicidal bipolar individuals remained significant even after controlling for age and sex, BMI, smoking status, childhood sexual abuse, medications, mood state at time of sampling and several clinical factors related to course and severity of illness (substance use disorders, chronicity of illness, rapid cycling) [161] .
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Conclusion
Although it is clear that mental disorders in general are associated with suicidal behavior, research has not yet revealed which disorders uniquely predict these outcomes. This is because most studies have examined the associations between individual disorders and suicidal behavior. [197] [198] [199] [200] Althought, in a study with 39 685 people (53% women) admitted to hospital for attempted suicide during 1973-82. A high proportion of suicides in all diagnostic categories took place within the first year of follow-up (14-64% in men, 14-54% in women); the highest short term risk was associated with bipolar and unipolar disorder (64% in men, 42% in women) and schizophrenia (56% in men, 54% in women). The strongest psychiatric predictors of completed suicide throughout the entire follow-up were schizophrenia (adjusted hazard ratio 4.1, 95% confidence interval 3.5 to 4.8 in men, 3.5, 2.8 to 4.4 in women) and bipolar and unipolar disorder (3.5, 3.0 to 4.2 in men, 2.5, 2.1 to 3.0 in women). Increased risks were also found for other depressive disorder, anxiety disorder, alcohol misuse (women), drug misuse, and personality disorder. The highest population attributable fractions for suicide among people who had previously attempted suicide were found for other depression in women (population attributable fraction 9.3), followed by schizophrenia in men (4.6), and bipolar and unipolar disorder in women and men (4.1 and 4.0, respectively). [33] Subjects in the ECA data base with a history of bipolar disorder had odds ratios of having had a suicide attempt that were 2.0 and 6.2 times greater than that of persons with unipolar disorder or any other Axis I disorder, respectively. This finding is consistent with the possibility that the rate of suicide among bipolar persons [36, 201] is more thant wice as high than that among persons with unipolar disorder [36, 202] . The relatively high rate of suicide attempts among bipolar subjects is not an artifact of age, sex, socioeconomic status, marital status, history of drug and/or alcohol abuse, or comorbidity for panic disorder. [36] But this higher mortality of bipolar disorde may be caused for several factors that could hypothetically contribute to this phenomenon, such as: an earlier age of onset, greater tendency to psychosis, higher frequency of episodes (including depressive mania), and higher rates of comorbidity for panic disorder [36, 203] and substance abuse [36, 201] may individually or collectively contribute to the higher rate of suicide attempts among persons with bipolar relative to unipolar disorder. [36] From this review, it can be inferred that Bipolar Disorder has strong relevance to some risk factors for suicide, ranging from substance abuse, and genetic factors to the persistence of depressive episodes. Risk factors for nonfatal suicidal behaviors and for suicide include depression and other mental disorders, alcohol or drug abuse, stressful life events, a family history of suicide, and having a friend or relative commit suicide. These factors are extremely important to do proper monitoring of these patients. [97] While most research has focused on risk factors forsuicidal behaviour, relatively little attention has beengiven to protective factors. [184, 204] Social supports such as family cohesion or a social peer groupas well as marriage and parenthood may reduce the riskof suicide. Cognitive flexibility; active coping strategies and healthy lifestyles are important protective factors. [184, 205] Other potential protective factors include positive and life-affirming beliefs andvalues, high self-esteem and holding attitudes and moralvalues against suicide. This area requires more research [184, 204] Urges that studies should be done to actually prove the direct interference of factors such as obesity, a cause that by physiological factors and hormonal directly influences the mood of the patient, not to mention the context of prejudice and exclusion because of overweight. In special cases strongly associated with depression, it is important that more concrete relations should be established, so that one can interfere in the treatment of positive way.
In recent years, there has been growing evidence that psychosocial interventions, added to basic pharmacological treatment, can significantly contribute to the stabilization of bipolar disorder. The evidence supports the efficacy of cognitive behavioural therapy (CBT), incombination with pharmacological treatment for the prevention of relapse and of suicidal behavior. [184, 205] Some other psychological treatments are promising: adjunctive CBT [184, 206, 207] family-focused treatment (FFT) or similar forms of family psychoeducation184,207 interpersonal and social rhythm therapy (IPSRT) and group psychoeducation in preventing depressive and manic recurrences, stabilizing symptoms, or enhancing functioning in 1-to 2-year periods. 184 Prevention of suicidal behavior in patients with bipolar disorder should include attention to these risk factors in assessment and treatment, including when deciding whether to initiate treatment aimed specifically at reducing suicide risk [3] Importantly, nonfatal suicidal behaviors are powerful predictors of subsequent suicide deaths so individuals who talk about killing themselves must always be taken seriously and given as much help as possible by friends, relatives, and mental-health professionals. [97] Type of psychiatric disorder coexistent with a suicide attempt substantially influences overall risk and temporality for completed suicide. To reduce this risk, high risk patients need aftercare, especially during the first two years after attempted suicide among patients with schizophrenia or bipolar and unipolar disorder.
[33]
Therewith, we suggest further studies are needed to identify the characteristics of bipolar and unipolar disorder and other disorders and comorbidity that confer a higher risk for suicide. 
